Not only the amount, but also the type of dietary fat affects body fat accumulation in rats. Body fat accumu lation is lower in rats fed vegetable oil than in those fed animal fat (1) . A previous study from our laboratory in dicated that the intake of unsaturated long-chain fatty acids, as compared to the intake of saturated long-chain fatty acids, promotes diet-induced thermogenesis (DIT) by increasing sympathetic activity in brown adipose tis sue, resulting in the suppression of body fat accumula tion (2) . In addition, we demonstrated that sympathec tomy by treatment with 6-hydroxydopamine hydrobro mide eliminated the differences in body fat accumula tion and DIT between rats fed diets rich in saturated or unsaturated long-chain fatty acids (3). These results suggest that the effects of fatty acids on DIT account for the difference in body fat accumulation when rats are fed different types of fat.
Medium-chain triacylglycerols (MCT) are edible oils that consist of C8 and C10 saturated fatty acids. Numerous animal studies have provided evidence that the intake of food containing MCT leads to less deposi tion of body fat as compared to diets containing long chain triacylglycerols (LCT) (4) (5) (6) (7) (8) (9) . Recently, we re ported that the daily ingestion of 10g of MCT for 12wk reduced body fat in healthy subjects to a greater extent than the ingestion of LCT (10 Test oils. MCT was purchased commercially (Nisshin OilliO, Tokyo, Japan). Soybean oil (Nisshin OilliO) was used as LCT. The fatty acid compositions of the test oils (Table 1) were determined by gas-liquid chromatography (6890 series; Agilent Technologies, CA, USA) with a capillary column (SP2340; Supelco, PA, USA).
Measurements of DIT (experiment 1). Ten-week-old rats (196-210g body weight) were used for this experi ment. After 18h of food deprivation, 1g of LCT or MCT (n=6/group) was administered by gavage at 11:00h. Rats were allowed to rest in a plastic chamber from 09:00 to 17:00h. Oxygen consumption and carbon dioxide production before (30min) and after (360min) the administration were measured on a metabolism measuring system for small animals (MK-5000R; Muromachi Kikai, Tokyo, Japan). Oxygen consumption and carbon dioxide production were measured every 3 min, but the data from 0 to 30min after administration were excluded since rats were taken out from the plastic chamber to administer the test oil at one time. DIT was evaluated by a method previously reported (14, 15) . Body fat accumulation (experiment 2). Six-week-old rats were randomized into two groups. Each group of rats (n=20/group) was allowed free access to the exper imental diet containing 10% of one of the test oils for 6 
RESULTS

Experiment 1
Oxygen consumption was measured for 6h to assess the DIT caused by 1g of LCT or MCT. There was no dif ference in body weight between the LCT and MCT ad ministration groups (data not shown), and preprandial oxygen consumption did not differ between the two groups at the same time-points (Fig. 1) . After adminis tration of the test oils, oxygen consumption increased in However, serum triacylglycerol concentration was sig nificantly higher in the MCT group than in the LCT group. Serum ketone body concentrations were signifi cantly lower in the MCT group than in the LCT group. On the other hand, AST and ALT did not differ between the two groups.
DISCUSSION
The objective of this study was to estimate the in volvement of DIT in less body fat accumulation in rats fed a diet containing MCT as compared with those fed a diet containing LCT. The results from experiment 1 in dicate that the intake of MCT is associated with an in crease in DIT as compared with the intake of LCT. Other authors (8, 18, 19) have also reported that oxygen con sumption is higher in rats ingesting MCT than in those ingesting LCT.
DIT refers to the increase in metabolic rate that oc curs for approximately 6h after the ingestion of food (20) . DIT plays an important role in the regulation of energy balance (21) . DIT is increased after overfeeding, and conversellllllly, is decreased by starvation (22) . DIT ac counts for approximately 10% of daily energy expendi ture (20) . The capacity for DIT in genetically obese ro dents is limited (23) . These observations indicate that DIT plays a role in body fat accumulation. In experi ment 2, the mean total body fat content (carcass fat and intra-abdominal fat) was 5.5g (49 kcal) lower in rats fed the diet containing 10% MCT for 6wk than in those fed the diet containing 10% LCT. The rats in the MCT group ingested 49.8g of MCT during the 6wk experi mental period. Therefore, we calculated that ingestion of 1 g of MCT decreased total body fat by 0.94 kcal rela tive to the ingestion of LCT. On the other hand, the re sults of experiment 1 show that DIT after the adminis tration of 1g of MCT was 0.67 kcal higher than after the ingestion of 1g of LCT. The increase in DIT after the administration of 1g of MCT amounts to more than 70% of the reduction in total body fat caused by the in gestion of 1g of MCT (Fig. 3) . These results suggest that the increase in DIT after the ingestion of MCT is largely responsible for the lower accumulation of body fat in rats fed the MCT diet as compared to those fed the LCT diet.
In the present study, the difference in dietary fat did not affect the carcass protein content, but did affect total body fat content. Other researchers have reported similar observations (24) . The increase in DIT observed after the ingestion of MCT cannot explain this phenom enon by itself, and other mechanisms are probably also involved in the differential effect on carcass protein and fat content. The rate of triacylglycerol uptake into adi pose tissue is proportional to lipoprotein lipase activity (25) . Turkenkopf and coworkers (26) reported that MCT based diets lead to a lower adipose tissue lipopro tein lipase activity in obese Zucker rats as compared to the activity observed after the ingestion of LCT. Guo et al. (27) found that less octanoic acid than oleic acid was stored, and that more octanoic acid than oleic acid was oxidized, in 3T3-L1 adipocytes. In addition, glycerol re lease from fat cells pretreated with octanoic acid was Part of the acetyl-CoA massively produced during medium-chain fatty acids oxidation is directed towards the production of ketone bodies (30) . In this study, how ever, the serum level of ketone bodies was lower in the MCT group than in the LCT group, but it was remark ably high in both groups. Fasting might have influenced the results. The serum concentration of triacylglycerol was higher in the MCT group than in the LCT group in this study. Other authors (9, 26) have also reported higher serum levels of triacylglycerol in rats fed MCT as compared to LCT. On the other hand, we have observed that when 40g/d of MCT or LCT was given to healthy men for 4wk, their serum levels of triacylglycerol and ketone bodies did not differ significantly (34) . The effect of dietary MCT on the serum levels of triacylglycerol may be different between rats and humans.
In conclusion, our study suggests that the increase in DIT observed in rats fed MCT is one of the main sup pressors of body fat accumulation relative to animals fed LCT. DIT varies depending on the amount and com position of the diet and the manner of ingestion (20, 35) . Further studies are required to clarify the mecha nisms by which dietary MCT results in the suppressed accumulation of body fat as compared to dietary LCT.
